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MANAGERS DESIGNERS/CONSULTANTS

*

02114

Dioxin: 6208A-03,

Dear Mr. Gagne:

*

*

■k

*

*

Technologies at' the Ciba Geigy site, 
analyzed according to SAS. 6208A specifications, 
were evaluated based on the following parameters:

I ESAT PROJECT
LANDMARK ONE
ONE VAN DE GRAAFF DRIVE

I® BURLINGTON, MASSACHUSETTS 01803

PHONE: 617-229-2050

Mr. Dennis Gagne
Regional Sample Control Custodian 
U.S. Environmental Protection Agency
90 Canal Street
Boston, Massachusetts

data completeness
PEM samples
window defining mix
calibrations
column performance
internal standards 
recovery standards
method blanks
matrix spike/matrix spike duplicates 
field duplicates
concentration/EMPC/EDL
total congener concentrations 
toxic equivalency factor

A validation was performed on the dioxin/furan 
analytical data for 6 aqueous samples collected by Alliance 

 ‘ - The samples were
The data

i
I

July 26, 1991 
0-1-07-03

* - All criteria were met for this parameter.
/

Table I summarizes the validation recommendations which were
• based on the following information:

I

Re: TID No. 01-9105-40
SAS No. -6208A, SDG No. 6208A-01
Triangle Laboratory 
Ciba Geigy
Cranston, RI

6/Aqueous/6208A-01, 6208A-02,
6208A-04, 6208A-05, 6208A-06



Data Completeness

PEM Samples

Calibration I

not

Recovery Standards

Recovery Standard Response

detected results for 2378-TCDD will be accepted in samples 
6208A-02 and 6208A-03. Recovery standard 13C-123789-HxCDD in

Method Blanks

I

meet the %RSD 
No action is 

no

Mr. Dennis Gagne 
Page 4

Samples 6208A-02, 6208A-03 and 6208A-04 had area counts 
for recovery standards outside the -50% to +100% limits. 
Recovery standard nC-1234-TCDD in samples 6208A-02 and 6208A- 
03 was more than 100% higher than the daily CC3 standard. 
EMPC results for Total TCDD will be estimated (J) and non­

No PEM samples were submitted with this SDG since all 
PEM samples were submitted to this 

These PEM samples 
the

July 26, 1991 
0-1-07-03

The 3/8/91 initial calibration did 
criteria of 15.0% for 12378-PeCDD(16.7%). 
necessary for either 12378-PeCDD or total PeCDDs since 
positive results were detected.

I
I

The laboratory was contacted on July 11, 1991 to request 
submission of additional raw data for all standards, 
including area counts. All requested information was 
received from the laboratory on July 24, 1991.

i

A potential but unconfirmed TCDD peak (no apparent M- 
[COC1]+, ion ratio outside QC criteria) was present within

sample 6208A-04 was less than -50% lower than the daily CC3 
standard. Since low recovery may indicate a sensitivity 
problem as well as a inconsistency problem^non-detected Total 
HxCDD and substituted 2378-HxCDD isomers will be estimated 
(UJ) in sample 6208A-04.

the samples were aqueous.
laboratory with SAS 6149A, SDG 6149A-01. 
were analyzed on April 2, 1991 and 
acceptable. No action is necessary.

results were



Field Duplicates

Total Congener Concentrations

Toxicity Equivalence Factor

Data Summary

Mr. Dennis Gagne 
Page 5 

July 26, 1991 
0-1-07-03

Reported results for Total TCDF in field duplicate 
samples 6208A-01 and 6208A-02 were above the standard 
precision criteria of 30% for aqueous samples with an %RPD of 
32%. Estimate (J) the Total TCDF results for samples 6208A- 
01 and 6208A-02 because of poor reproduceability.

the retention time window at greater than the 5% blank 
contaminant threshold. Potential TCDD was determined at more 
than 38% of the TCDD internal standard resulting in an EMPC 
for DFBLK1 of 16.391 ng/L. Because of the possible blank 
contamination of TCDD all Total TCDD EMPC results will be 
estimated (J). An EMPC for Total TCDF was also reported in 
the blank but no qualification of the samples is necessary 
since the value was less than 5% of the internal standard 
threshold for unconfirmed dioxin/furans.

The laboratory did not report or calculate an EDL/EMPC 
for Total PeCDD for sample 6208A-03. Since no possible 
positive results were noted by the reviewer within the 
retention time window, the EDL from the 12378-PeCDD (0.293) 
is reported as the EDL for the Total PeCDD.

The results for the dioxin/furan analyses were 
acceptable overall. Method blank contamination caused 
qualification of Total TCDD results for all samples.

The laboratory used an incorrect toxicity equivalence 
factor in the calculation of the Total TEF. The laboratory 
used a factor of 0.05 for 23478-PeCDF rather than 0.5 
according to the "Interim Procedure for Estimating Risk 
Associated with Exposures to Mixtures of Chlorinated Dibenzo- 
p-dioxins and Dibenzofurans (CDDs and CDFs)", EPA625-3-89- 
016, March 1989. No TEF-adjusted concentrations were 
affected since no positive results or EMPCs were calculated 
for this compound.



: Very truly yours,

/dag 
Enclosure(s) 
cc: D. Szaro

Mr. Dennis Gagne 
Page 6

John J. Hagopian, P. G.
Team Manager
ESAT Region I

July 26, 1991 
0-1-07-03

Dean A. Gouveia
Organic Data Reviewer

Qualification of Total TCDD in samples 6208A-02 and 6208A-03 
and of substituted HxCDD and Total HxCDD results in sample 
6208A-04 was necessary due to recovery standards outside the 
acceptable range relative to the continuing calibration 
standard. Qualification of Total TCDF was necessary in 
samples 6208A-01 and 6208A-02 due to poor reproduceability of 
the field duplicates.

ROY F. WESTON, INC.

Senior Organic 
Data Reviewer



PCDD/PCDF ANALYSES

SAMPLE NUMBER: 6208A-01 6208A-02 6208A-03 6208A-04 6208A-05 6208A-06

DIOXINS

FURANS

J1 -
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A
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TABLE I 
Ciba Geigy 
SAS 6208A

2.3.7.8- TCDD
1.2.3.7.8- PeCDD
1.2.3.4.7.8- HxCDD
1.2.3.6.7.8- HxCDD
1.2.3.7.8.9- HxCDD
1,2,3,4,6,7,8-HpCDD 
OCDD

A - Accept the data.

2.3.7.8- TCDF
1.2.3.7.8- PeCDF
2.3.4.7.8- PeCDF
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF

Estimate (UJ) the non-detected values since the recovery standards were below the 
acceptable range as determined by the continuing calibration standard. Low 
recoveries indicate reduced sensitivity for the associated compounds which may 
cause possible false reporting of negative results.



Data Summary key

A Acceptable data.

J The associated numerical value is

R

U
associated numerical value is the sample
1- c

UJ
The

4

>

The data are 
Resampling

The 
CRQL

The
quantitation

an estimated quantity.

Reject data due to quality control criteria.
unusable (compound may or may not be present). 
and reanalysis is necessary for verification.

The compound was analyzed for but was not detected

limit.

The compound was analyzed for, Lui. 
sample quantitation limit is the 
presented.

The compound was analyzed for, but was not detected, 
sample quantitation limit is an estimated quantity.

but was not detected, 
same as the



CIBA GEIGY - CRANSTON, RISITE:

CASE/SAS NO: 6208A

6208A-02 6208-036208A-01Sample No

AQUEOUS AQUEOUSMatrix AQUEOUS

DL/EMPC* ng/L DL/EMPC*ng/LDL/EMPC*ng/LTCDD/TCDF Cone

0.045 0.0980.040 UU2,3,7,8-TCDD U

0.113 0.2930.117 U U1,2,3,7,8-PeCDD U

0.224 0.4300.298 U U1,2,3,4,7,8-HxCDD U

0.1860.265 0.358UU1,2,3,6,7,8-HxCDD U

0.218 0,4190.273 U U1,2,3,7,8,9-HxCDD U

0.224 0.4550.252 U U1,2,3,4,6,7,8-HpCDD

0.404 1.531.82OCDD

0.126 0.0740.098 U2,3,7,8-TCDF

0.0510.103 0,181U1,2,3,7,8-PeCDF UU

0.053 0.1890.102 U U2,3,4,7,8-PeCDF U

0.0790.117 0.197U1,2,3,4,7,8-HxCDF UU

0.0700.104 0.176U U1,2,3,6,7,8-HxCDF U

0.0670.097 0.1672,3,4,6,7,8-HxCDF U UU

0.1150,141 0.288U u1,2,3,7,8,9-HxCDF U

0.134 0.111 0.240U U1,2,3,4,6,7,8-HpCDF U

0.170 0.179 0.388U u1,2,3,4,7,8,9-HpCDF U

0.0110.116* 0.016U UOCDF

17.4* J 20.9* J 15.3* JTOTAL TCDD

0.1130.117 0.293U UUTOTAL PeCDD

0.2240.298 0.430U UTOTAL HxCDD U

0.224 0.4550.25 U UTOTAL HpCDD

15.7 J 16.6*11.4 J 12.6* 0.708*TOTAL TCDF

0.0530.103 0.189U UTOTAL PeCDF U

0.141 0.115 0.288U UTOTAL HxCDF U

0.1790.170 0,388U UUTOTAL HpCDF

0.01300.0143 0.0153

1 11DILUTION FACTOR

04/20/9104/20/91 04/20/91DATE OF RECEIPT

04/25/91 04/25/9104/25/91

05/07/91 05/01/91 05/01/91ANALYSIS DATE

70E70E 70EGC/MS I.D.

TOXICITY 
EQUIVALENCY

SAMPLE EXTRACTION'

DATE



SITE: CIBA GEIGY CRANSTON, RI

CASE/SAS NO: 6208A

Sample No 6208A-04 6208-05 6208A-06

Matrix AQUEOUS AQUEOUS AQUEOUS

TCDD/TCDF Cone ng/L DL/EMPC* ng/L DL/EMPC* ng/L DL/EMPC*

U2,3,7,8-TCDD 0.115 0.068U 0.100U

1,2,3,7,8-PeCDD 0.514 0.158U 0.416U U

1,2,3,4,7,8-HxCDD 0.556 0.182UJ U 0.287U

1,2,3,6,7,8-HxCDD 0.463UJ 0.151U 0.255U

1,2,3,7,8,9-HxCDD 0.542 0.177UJ 0.263U U

1,2,3,4,6,7,8-HpCDD 0.596 0.146U 0.166U U

2.33OCDD 0.650 0.751

0.070|0.079U 0.0492,3,7,8-TCDF U U

1,2,3,7,8-PeCDF 0.323U 0.140U 0.319,U

2,3,4,7.8-PeCDF 0.335U 0.146U 0.315U

1,2,3,4,7,8-HxCDF 0.246U 0.074U 0.106U

1,2,3,6,7,8-HxCDF 0.220U 0.066U U 0.094

2,3,4,6,7,8-HxCDF 0.208U 0.063U 0.088U

1,2,3,7,8,9-HxCDF 0.359U 0.108U 0.128U

1,2,3.4,6.7,8-HpCDF 0.256U 0.085 0.096U

U1,2,3,4,7,8,9-HpCDF 0.414 0.132U 0.122U

OCDF 0.481 26.6U 0.177U

TOTAL TCDD 18.8* J 17.5* J 19.0* J

TOTAL PeCDD 0.514U 0.158U 0.416U

TOTAL HxCOD 0.556UJ 0.182U 0.287U

TOTAL HpCDD 0,596U 0.146U 0.166U

TOTAL TCDF 0.88 0.69H1.36* 0.369*

TOTAL PeCDF 0.335U 0.146U U

TOTAL HxCDF 0.359U 0.108U 0.128!U

TOTAL HpCDF 0.414U 0.08 U

TOXICITY EQUIVALENCY 0.00232 0.0281 0.000751

DILUTION FACTOR 1 1 1

04/20/91DATE OF RECEIPT 04/20/91 04/20/91

04/25/91 04/25/91 04/25/91

05/02/91ANALYSIS DATE 05/01/91 05/07/91

GC/MS I.D. 70E 70E 70E

i

0.319!

- —i!

SAMPLE EXTRACTION
DATE

0.122

I

I
i 
I
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attachment I

DIOXIN DATA REVIEW WORKSHEET

No.

1h i

Sample Nos.;

,?f??eria used to determine

continuing

J*atrix spike analysiso

o
possible

requirement

3 i:

isionD.

O 
o

■ criteria
criteria

o 
o 
o 
o 
o 
o 
o

PEM Nos.
Fortified std 
Fortified Blank

Laboratory id

The
based

receive at Region I has been 

-------1 summarized.

£1^1 OS'-

' K.

ratio >2.5
abundance criteria

R - Reject^data du?^dUe tO qualitY control 
U - Not detected quality control crib

H - Dld^’L^" d^d not ”«t s/H

° 3, o V, O fc>

EPA Identification No.

--------------—

review included:

SAS No. 63
No. of Samples & 
Shipping Date

general < '
on an examination of:

PEM Samples 
Initial and 
calibrations 
Retention time marker 
solutions
Estimated maximum 

-------s concentration

Definition of Qualifiers

A - Acceptable data
J — AnnmY-i-mot^

Date Received^ by^aboratorf 

C 2. A - o 1 
' 2

Regional Review of Dioxin Data Package

. hard copied (laboratory name

PerformHt Re^°n 1 has been reviewed~and the 
P formance data summarized. The data

Case No. -----

the performance were

Internal Standard response

Duplicate analysis
Method blanks
Instrument sensitivity check
Chromatographic resolution

U - Not detected
S - TM-corn 1+ 4

“ Did not meet the ion



dioxin data review worksheet

I PEM SAMPLES

A.
Laboratory in EPA ID

Concentrati nn Expected

B.

Laboratory No.

££A 95% LeVp}

the blank is reported,

Revision Q

Action: If the 2rZr7,w 
beyond the 95 %

FQrtified Blank

Compounds Found
Laboratory Na.

guncenr^atian

Laboratory rn epa in 

concentration

Do "rfe" UtSt—x-t_

■&»«>---------o

Prediction^lev^l^r *a^false* Standard is 

— - - ex or a false positive for
' reject all data.

Ler^-SSx^ tWa 'S>/fcs

( _ _ _ ‘kX>-<*
eu^kM-c

fortified std.

Compounds Found

2.3.7.8-TCDD

2,3,7,8-TCDD

2,3,7,8-TCDD in



II.

Calibration:

Date of Continuing Calibration: >/1Im ,
D. & Instrument % RSD.

Samples Affected

t

(J or UJ)

sample analysis and
every

*

i

uObrcU^ £TO<AJ1^XvxaJJj, ~$\4> JLX/Vvfr-lA/Ci-j

Revision 0

CALIBRATION

3/^1

Wl
s/^ A1

the associated data 
.□ associated data. 

!<i just prior to

INITIAL AND CONTINUING

Date of Initial

Action: % rsd r1 
% D >30%
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III. WINDOW DEFINING MARKER

Was a window defining

'•>'£.U.

the PCDD/PCDF isomers reported within the defined

Actions:

zzr3

Revision 0

"M-r
7us-5-

outside the 
-J are used.

15:32.

’̂.0 2.

z_£i_2_y

JL/.1

TCDF 
PeCDF 
HXCDF 
HpCDF 3>f>SL

</o(?7

iy.cn

2.1,^

H.l
2^, 2.8-
3 1, 13

Were
windows?

TCDD 
PeCDD 
HXCDD 
HpCDD

_ S'//

22.73/

z.y»

35i£7

with the case?

Last Ispmer.
s~ /*7 
2^ A 2? 
^■J7
35 ■ 12. 
^0/9

UJ) vhf^oo cLeFivv- -

marker solution analyzed

X¥?®r

J?o .2

-2lSjX2,
•SZ.tiK

SLXott ££°/PCDF

^/oh]

congeners were gu 
sure that new descriptors

lOtAe. cM.

Ifcop- 22^3

F^rst
"h. Is" ~



IV.
CHECK

-TCDD
Valley between HxCDDs

90% ls%

(QC limit
% Valley ^378-TCDD/(1237/1238)-TCDD

<25%)

Actions: If the peak resolution is >25 & +.H_
his/her professional 25 %, the reviewer
Problem and its effect’ □’“Thna/XT^'

Revision n

in 
each 12 hour

must use 
severity of the

For SP—2331 columns: 

% Valley 1478-TCDD/2378-TCDD

% Valley nC-2378-TCDD/,3C-1234 

%

COLUMN PERFORMANCE RESOLUTION

the ccT ^i® chromat°9raphic - -
tne CC3 solution r 
period?

—S0 | (QC limit <25%)

(QC limit <50%)

at°yraphic resolution of Uc-Tmne j for DB-5 columns caV/lat^X* i

J
<25%)

(QC limit



V. METHOD BLANKS

prepared and analyzed for
each matrix prior

No [ ]

Compound

3

Action; a method blank
a«ociatldadposmv^ samples **

and

->2* IS S<CT^i

must be reextracted

If a mn+'hn^ i_i__ >_
contaminated the”, 
sample containing 
identification criteria 
reanalyzed.

<2% IS Signal

Was a method blank 
to analysis of samples?

Yes [

JffiK ssaBsund

------ '---------
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610X4-42.

compounds which do

An RPD oJ <50%’ ■*“?“=«•».

FRACTION

6, ZS

 32.7o

f 

 2Z2L

 

-*c tMfcr 

 

 

 

 

ACTIONS:

2.

.1

1.
2.

each fieid duplicate pair.

JbH

REGION I 
Data Review Worksheets

B£C

lUt

*
z

rv '.■

the CRQL:

(UJ).

apply duplicate actions

NOTE: r “  
to all samples of

A separate worksheet should

PUP SAMPLE CQNr

0il2-G

-Zorf J

 U

' ' > 'S'-

not aeet the foliowin

If one value is non-detected anri *
and one is above 

result as estimated* 

nay be utilized to
ff^£®®®*onal judgement l

-- a similar matrix.

be filled out for r

'■ ■ ■ - •

SAMPLE cnyry

-IL r

COMPOUND

-~TokQ tc\>^

—MttCbV)

-TeM TcrtF

-ToUQ. TCr>r

•< •;

«*U5iEs
a. Flag the positive rMiiu*. °?e ^® abov
b. Flag th. non-detected MeS?tSH “I?d (J)

VIII. FIELD DUPLICATE PRECISION

TH Nos. 6Z0%4-0/ ,

KPotcXri°:rntrations °f the

An rpd of <30% for * ■

soil duplicates.



VI. MATRIX SPIKE

List percent recovery which did not meet the limits criteria.
MS % Recovery

Actions: Recheck calculations

Revision 0

^-tixA/vv ~d. — P CJDX>“ \ Q . 2 l*\

Limits
60-140 5P-(<5z> 
60-140 
60V140 
604140
60-140
60-140
60-lVo

60-140
60—140
60-14

Compound 
TCDD 
PeCDD 
HxCDD 
HpCDD 
OCDD 
TCDF 
PeCDF 
HxCDF 
HpCDF 
OCDF



VII. DUPLICATE

Was a duplicate

]

Actions:

Vo jc.
<3<s - ist’4.

V

Revision 0

ascertain effect on final data? h uld be used to

must be within 50-150* range.

run for each matrix? -Am

Yas t'-J No (

The RPD of each analyte detected
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Column:

8.9-Hxcnn

On )

Column:

List samples which did r

Column:

did not meet criteria.

Revision Q

2*1.

So

Area Counts
Upper Limit 
Lower Limit

^rea Counts 
Upper Limit 
Lower Limit

Area Counts 
Upper Limit 
Lower Limit

2C~1.2,3.7.
f M/e </a2T|76

CC-3 Standard id:
13C-1.2.3.4-TCnn

7^ 
tSl(a

not meet criteria.

VIII. RECOVERY STANDARD

List samples which

~o4

13C-1.2.3.4-TCnn

IIZ.4 -‘■—fJ

List samples which

\C,

v ?n

CC-3 Standard ID?t^c>3(ij

13C-1.2.3.4-TCnn

____________
____________

—4u®u

-Si r>

/g<T

did not meet criteria.
-'U^-tgod

I77 ~CRJ

y Vr
Qrnn.is- x<so) 

/ 5^2 G-2.2, x A^rt-A- 
I last /

RESPONSE

CC-3 Standard ID:

—£~1.2.3.7.8.9-HxCDD

2c-1,2.3.7.8.9-Hyrnn
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X. TOXIC EQUIVALENT

or fly

Were EMPC values
TEF calculations?

No [ ]

TEF valuesusing th. foUowing guidelines:’

Compound Multiplying
Factor

G»0

G
t

Total Toxic Equivalent

Reference: Interim Procedure

Revision 0

Q.5~

' /A

or equivalent column? samples

were calculated
AX&. -pa & 

Concentration 
Equivalent

on SP—2300, si-233?^-.0-007«9/L for

with ^os^t" Hi^ur^^*^ «isk Associate 

P-dioxins and DibenzofSans f^S1Or“ated Dibanzo- 
EPA/625/3-89/016. ZOfUrans (CODs and CDFs) ••

including EMPCs
7

Toxic

were included in the
Yes [v/f

Check that the

2.3.7.8- TCDD 
Other TCDD
2.3.7.8- PeCDD 
Other PeCDD
2.3.7.8- HxCDDs 
Other HxCDD
2t3,7,8-HpCDD 
Other HpCDD 
OCDD
2.3.7.8- TCDF 
Other TCDF
1.2.3.7.8- PeCDF 
2r3f4,7,8-PeCDF 
Other PeCDF
2.3.7.8- HxCDF 
Other HxCDF
2.3.7.8- HpCDF 
Other HpCDF 
OCDF

FACTOR (TEF) 

ye5e samples with - -----

confirmed

1.00_
0.00-
0.50_ 
0.00—
0.10—
0.00—
0.01—
0.00—
0.001
0.100“ 
o.ooo”
0.050“ 
0.500“ 
0.000^
0.100
0.0002
0.010- 
o.ooo_
0.001



XI SAMPLE CALCULATION:

Concentration (ng/g) =

X D
EDL = 2.5

EMPC =

continuing

standard quantitation

“ *w •

added to 

ions

------ * <Axx-FAx2) 
<w or v) * (Aisx+ais2) x RRFx

X Qis X fHx^Hx2! X D

where: 
Qis =

Axx and Ax2 
W and V = - 
RRFx :

peak heights of the internal

Hx>+Hx» =Calib«lt*<»>

V) x (His^iZy]

Qis 
W or v

-22___ CAXx+Ax2) x D
X (Aisx+Ais2) X RRFx

Ms1** int6rnal stand-d
> v - weight^qf?"* TMntitation i__.

-P“k Citation ions

0 • dilution

quantity (ng) of

integrated areas of the two quantitation

response factor from the



•d'; •

;•

■

0< U 7 

&■ \ ,sg

CsCZL^-v Sc)

O. (tfS ^~O\o iTIs

Tc^F!■
-.*

1%‘2-q A'Sr, o (o“l '. 3o3^ T

'°V> Zc^?V <«•
<3 L.bS'.-.. 6-

2-& '

-ZJb\ SH i?4 0

z©'. S-4 7 7,o 2
■

£Al.S'fc'

4tDO (^j ?\o)

-^cJoS xMjrt

- -*

$2P£\ ai6^
pcrr**-'l-2.< US'5

\ USAunsT^pCW QjAib -CC^ 'Ao'-sX 0 A ItOA

,C\-7S’ t.

pmrvs-'. XO.oyiftl
j?S ' X X zsa

ium' <«”->« = fn.is □

BWft
•4oVXt
~VWP

G.VocSb

-

.tA'&’sO. -fx^k.

A^ctVe^J 1

Ci/VX^-X^X K3^»

ET>L-
ZJTfc^T'CbV)

CC3 \ .Ss

\jjaaHi. cMs<_

2( '. i 7

22 ’,. 3^

VCDv foJ; OS f

OxOq#' ^/<-

(^'0

\3o.^

^^.82-

g<?2

^,2 1

f7CT-VyVn^_ x ob'6^

£).3^ X Z,S xJO *7 

\t2<(a. V 0A7S»- *

I2.S37

D -Tisr

12.1^ >7-2. > s~Q

6<z-sz. TL-j-

UoOSclU2^s-o
^■fcit>7S" x '-2-Fv

- ilAl _

■Ch.e<7S’<

W,qo .. Usi.oy

,Cj90^A-Q\

.,. 10V\ pxAj>

l(,0E\ L2- .



■

(pj 'AT ft\O.Mb

s'

| -s t U>~I

_ , _ lcn\ VtsA'pi Aff^ZX.

V' \x"O'Ao4

So w

|^ |2-S1~?^ UxCC>A){

- O.^-S"

E- *fLc>b 2.12)
f5’.32S'

I

\ <-n '►'x j-4— /
Ztl)

2.^3
o ..-^o

P=^ T &S>-{

VSJ

^°"V \ rtA e L

<j>x Foy>\ ££-

l£n_ t /€-I>l>-i 

C<^0

[ epifl <r
^cor_

rcia>-i

)
ft4w- <£ pfia-Ui

7?^J2 TCEF ' ( 

&4C. s'
— . Oi-Tc#

Chy^C

■(? A^efv^C<> VvA— 

—I -a. ^ud^4

ToUl vlcbt

X fcDD-1 <£ aj

U~ u. (^ ®u

GXcr^ft- -S>

t3c3>S> \

Ko*! ,\1 V Xo 

\Air v ZT^. 3 t> ”

l<n-_

62.51 xg-o ._

?SZ3H6 *1^81*.^

z^a_ K- ?c£fo 20.)

Cs,2. V OC?>2.3 X 2.S X

^.bSZ x (sis + 1°^) v OASL

* ro _ ■

|,£<g.) * ll.YV.t * U

3b52 ,T7 x Stu

CtVU^W.t x <_

6^4 -O.Z

- ■ €tA?G -

,Oac® -.

si^ X x gg°_____________

/loz.Tr X (<57T X 0.^5 "

V SO xCO'35 V o.213

/, 2 x Ci.^fc V is \ *

£;zfo J- -2?) X Z-5~ X S~O

* 0

"1 cr\c3L 'TCt>^ . r^£sw <r^

12'bo K i go 

vy\<$> .zs x bris xOf^v

s'
3 - 0,05 2=1

>5* _
i-.i-^X * ‘Wins * .^cv

&o ?2gj \; 2 t j y z i: 1 o



f

/&>£>-1 n j.

■Q<- 3riT OHVi<5^dS 4-^v\Sti^.^3 ,*tf- K

•X
0,25^I-

,^00-J >3ptfY7V\ I•Z= \,35fc

,. o^-<—

l.afcA *

S_ fcjsp-i (^
Li

(~V~V^--- --*-Tlz^-SjG?^ - c6c) 4-^ exons'.

\i OQ)b..\
0. tts

O.'ifir

■— <5^ >(p

frN/v^xS_

;YGW tgv£> lew it___-..  - -•- ___ •*».

6 . °5'

vc^

^0.3^

.°\y

I

icyyvvz. x 5<^>
h\?S > Z-STh^ 

V\q.5g x yo ,

112«^ y 3^1.i4 >-

^?75 6 ks-.o
■Z2“72 .32
^u^.z-t > |.ny x Msr

pG, W * ^°°_____________ _

"7T6.53 A l .SlS" -

- c2 .£>~ X »«o X (.<5/2.5- 4 O.n J

X C'^ ¥ l ^X ,^5"

2.S y ^i<y) * fp,2S +6.1^)

^4A~~rc^F

53.0 y

• 56-70,2 G X 1^ x

\| C> C.tTt

_X
O.’&VO 3L

i ■A .‘te X loo

1.57s x Mi.Ss*

-^■S.SioX too____________________
J^ggrz.'-Bl x H5i,5S- X 0^2

"74.7-5 x so________
4-‘

3^7.^ XO<^s

fx^-
T fCDb-f

2-0

x */0O

. vT'fkZ'
3M53.oy 65gd

4. V\ xise__________________ _

3 M y 3 . yT" * ' ^7- x 0

62-0^4 - H . .

OG^V)

1234555 tt|<DF

123A b^ Uf^Jr



e o.^(

o.

ew<*\

fit \
““MA ^C_bF

eho.

x so

G281 X ZjG.Th*vt X ,6^S“

*

(t^o&A -dG

^FCPS ffMiVA K5~0

Awr

O.^s x *0

V1M2 X |AH4>‘o^ * °'c'r

^^xyto°

P\?o.3z 
|.4U * > »5S"

2,s y >■* v (6.*E *Q,irV

z.ws x 4 \i$dy




